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Abstract: This study was conducted in the period of 2014–2016. The breeding density of the European Turtle Dove (Streptopelia turtur)
was determined in the MG-14 (35T) square of the Universal Transverse Mercator system. The maximum number of breeding pairs/100
ha was 4.4 in 2014, 2.4 in 2015, and 1.6 in 2016. The peaks of singing Turtle Doves occurred in the second half of May and at the end of
June. The number of singing males in riparian and oak forests was higher compared to other habitats.
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The European Turtle Dove (Streptopelia turtur) is a
valuable game bird found throughout Europe. Its breeding
population is declining, and that is why it falls in the
category of vulnerable species. Species representatives have
fallen to a mere 49% in only three generations (Birdlife
International, 2017). Bulgaria falls within the natural
nesting range of the Turtle Dove, which was reported as a
common and widespread species in the middle of the 20th
century (Patev, 1950). The size of the population varied
between 25,000 and 80,000 breeding pairs for the period
of 1996–2005 (Stoychev and Mitev, 2007) and 35,000 and
100,000 breeding pairs between 2005 and 2012 (Birdlife
International, 2017). At present, the Turtle Dove is one of
the primary game species. Hunting it is permitted from
the second Saturday of August until 30 November.
The study area is the MG-14 (35T) square of the Universal
Transverse Mercator (UTM) system, with an area of 100 km2.
It is characterized by a continental Mediterranean climate.
The average annual temperatures are between 8 and 13.5 °C,
and the annual amount of precipitation is between 500 and
900 mm, reaching a maximum in winter and a minimum
in summer/autumn. The duration of the snow cover is
shorter compared to all other areas in Bulgaria (Kopralev,
2002). The following nesting habitats were categorized
in the study area: black pine cultures (3.8%); oak forests,
represented by Hungarian oak (Quercus frainetto Tenn.),
Austrian oak (Quercus cerris L.), and downy oak (Quercus
pubescens Willd.) (1.27%); mixed deciduous forests with a
predominant presence of downy oak (4.92%); riparian wet
forests (1.54%); shrubs with a predominant presence of

Jerusalem thorn (Paliurus spina-christi Mill.) amid pastures
and hay meadows (34.8%); strips of deciduous trees and
shrubs amid vineyards (11.07%); strips of deciduous trees
and shrubs amid arable lands (37%); populated locations
(mainly small settlements) (3.8%); and water surfaces
(1.8%) (Figure 1; Google Earth Pro, a tool by Google Earth,
map base Image Landsat/Copernicus).
In the period of 2014–2016, each square with sides of
1 km constituting MG-14 (35T) was visited 7 times a year.
The breeding density of the Turtle Dove was determined by
point-count methods (details: Bibby et al., 1992). Within
the territory studied, 100 points were placed at the centers
of the 100 one-kilometer squares of MG-14. Another 6
points were placed at locations where the birds’ song was
heard less clearly (Figure 1).
All the data used for determining the density were
collected in clear and quiet weather, with no rainfall,
between 0400 and 0830 hours from the middle of April
to the end of August 2014–2016. The objective was to
determine the times of the first Turtle Doves’ arrival in
the study territory and the first birds singing; reports to
determine the breeding density were conducted in the
period of May–August. The number of singing Turtle
Doves was estimated over the course of 10 min, after a
2-min wait on the part of the observer before the onset of
the measurement of each point.
The differences in the numbers of singing birds in
different reports and habitats were tested with a chi-square
test with the software product STATISTICA, version 8.0
(StatSoft Inc., Tulsa, OK, USA).
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Figure 1. Location of the points to determine the breeding density of Turtle Dove (Streptopelia turtur) in MG-14 (35T) and distribution
of habitat types. On left - every square has sides of 1 km; in the black outline are the boundaries of the settlements, with their names
in capital letters; the boundaries of the two nature zones are in gray contour – Natura 1 (Reka Maritsa BG 0000578) and Natura 2
(Radinchevo BG0002020); to the right, different habitat types: black pine cultures - 1; oak forest - 2; deciduous forest - 3; riparian forests
- 4; shrubs by Paliurus - 5; strips of trees and shrubs by vineyards - 6; strips of trees and shrubs amid arable land - 7.

The first Turtle Doves observed in the study area were
seen on 18 April, 15 April, and 17 April in 2014, 2015, and
2016, respectively. The first singing birds were heard on
28 April, 25 April, and 23 April in 2014, 2015, and 2016,
respectively. They started singing after 0800 hours in the
period specified above. The earliest reported song was
on 18 June 2016 at 0410 hours at a temperature of 18.8
°C. For the most part, the onset of singing was between
0430 and 0445 hours. The last singing Turtle Doves were
reported on 21 August, 16 August, and 29 July in 2014,
2015, and 2016, respectively.
The breeding density in the study area varied from
0 to 4.4 breeding pairs per 100 ha (Table). The density
decreased from 4.4 to 2.4 to 1.6 pairs per 100 ha from
2014 to 2016, respectively (chi-square = 46.391, P <
0.001).
Two peaks were reported in the number of singing
Turtle Doves, at the end of May and at the end of June. A
considerable difference between the numbers of observed
singing birds is reflected in the reports (chi-square =
47.371, P < 0.001) (Figure 2).
The breeding density started its decrease at the end of
May and reached its lowest point in the middle of August.
It varied within the territory studied and the study period.
The number of singing males in the riparian and oak
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forests was significantly higher than in the other studied
habitats (chi-square = 32.650; P < 0.001; Figure 2).
The observed times of the Turtle Doves’ arrival within
the present study align with previously reported ones
(Simeonov et al., 1990; Milchev, 1991; Baptista et al., 2015).
Results show two peaks in the number of singing Turtle
Doves. The second peak probably marks the onset of the
second nesting. Although there is no conclusive evidence
on the matter, Turtle Doves normally raise two broods a
year (Simeonov et al., 1990; Baptista et al., 2015).
The present study established higher numbers of
singing Turtle Doves in riparian and oak forests than in
other habitats. Previous surveys of the density of Turtle
Doves in Bulgaria also indicated that riparian and oak
forests constitute some of the most populated habitats
(Simeonov et al., 1990; Nankinov, 1994). The results
obtained confirm the lower density of the species in open
areas with arable land and the birds’ preference for forest
nesting habitats (Figure 2), similar to the results of other
studies (Santos et al., 2002; Camprodon and Brotons, 2006;
Bakaloudis et al., 2009; Yahiaoui et al., 2014; Buruaga et
al., 2012).
The present study found a decrease in the Turtle Dove
breeding density within the study area. The period was too
short for trends to be determined, but a definite decline
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Table. Breeding density of Turtle Dove (Streptopelia turtur) in 2014–2016 by months/observations and by different habitat types
(breeding pairs/100 ha).
Reports

Density in study territory by year

May 1

2014
3.5

2015
1.5

2016
0.7

May 2

4.4

1.9

June 1

2.8

1.1

June 2

2.1

July 1

0.6

July 2
August 1

Density by habitat type in year

Habitat type
Black pine cultures - 1

2014
5.3

2015
3.2

2016
4.5

1.6

Oak forest - 2

5.4

5.4

7.4

1.4

Deciduous forest - 3

8.1

3.4

2.7

2.4

1.4

Riparian forests - 4

2.8

10.8

7.6

1.9

1.3

Shrubs by Paliurus - 5

4.1

12.8

4.4

0.4

1.7

0.7

Strips of trees and shrubs by vineyards - 6

6.4

3.1

3.1

0.1

0.2

0

Strips of trees and shrubs amid arable land - 7 5.6

10

1.3

Months May 1 to August 1 are the number of observations 1–7 in Figure 2; the numbers of habitat types (1, 2, etc.) are used in
Figure 2. May 1 designates the first 2 weeks of May; May 2 is the second 2 weeks of May, etc.

Figure 2. Dynamics of singing Turtle Doves during the study period by observation and in different habitats according to the Table
(observation weighted marginal means chi-square = 47.371; P < 0.001; mean ± std. error; observations 1–7 are censuses by months in
the Table; habitat weighted marginal means chi-square = 32.650, P = 0.00001).

in density was reported in comparison to previous studies
dealing with oak forests (Simeonov and Petrov, 1978).
Turtle Dove populations have declined in many parts of its
range (Wassink and Oreel, 2008; Kleemann and Quillfeldt,
2014; Harris et al., 2015; Birdlife International, 2017).

The limited study area (100 km2) does not demonstrate a
decrease in overall breeding density in Bulgaria, but the
results indicate a probable decline in comparison with
previous periods. Further studies are needed to confirm
the decline in density.
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